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AMENDMENT NO. 1 JULY 1990 
TO 

IS 5382 : 1985 SPECIFICATION FOR RUBBER 

SEALING RINGS FOR G4S MAINS, WATER 

MAINS AND SEWERS 

( First Revision ) 

( Page 6, clause 3,7 J ) — Substitute the following for the existing 
clause: 

**3,7,1 Hardness — Hardness when determined in accordance with 
*Microte&t' method described in IS 3400 ( Part 2 ) : 1980 shall comply with 
the requirements given m Table I. If the dimensions of the ring are appro* 
priate, then *Nornial test* method specified in IS 3400 ( Part 2 ) : 1980 may 
be used» provided that the *Microtest* method is used for reference 
purposes. 

For the same ring, or along the greatest length of an extruded profile 
cut to make a ring, hardness value shall not vary by more than 41 RHD- 
Each value shall be within the specified value.*' 

[ Page 8. Table 1» S! No. (v) ] — Substitute the following for the exist- 
ing item: 

(1) (2) 

V) Cold resistance, increase 
in hardness after 72 hours 
at 0°C, Max 

[ Page 8, Table I, Si No, (vi) ] — Delete. 

( Page 8, Table 1, Si No, (vii) ] — Renumber SI No, (vii) as SI No. 
(vi). 

( Page 10, clause 3.7,6 ) — Substitute the following for the existing 
clause: 

*3,7.6 Cold Resistance — When cooled in a chamber described in 
Appendix B, the increase m hardness, measured after 72 hours at O^C, 
from the initial hardness, shall comply with the requirements ^v^^n m 
Table 1.* 

( Page 10, clause 3,7,7 ) — Delete. 

( Page 10^ clause 3.7,7,1 ) — Renumber 3.7-7.1 as 3.7,7 and insert the 
title 'Splice Strength'. 
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( Page 10, clause 3.8*1 ) — Insert the following aAcr 3J J: 

'3J.2 Stress Relaxation in Compressions — When detennined as descri- 
bed tn Appendix B» the stress refautioa in comprettions ahaJJ comply with 
the requirements of Table 4. 

Note — If measurement after 90 days at 27'C is specified it shall be con- 
sidered only as a type approval test. 



TABLE 4 OPTIONAL REQUIREMENTS 




Sl Characteristic 

No 






REQtnREHENT 






Method of 
Test, Rcf to 




Type 

1 


Type 


Type 


Type 

4 


Type 


'r 


(1) (2) 


m 


(4) 


(5) 


(6) 


(7) 


(8) 


W 


i) Stress relaxation 
in compression; 
















—after 7 days at 27^C, 

percent by mass, 

Max 
—after 90 days At 2TC, 

percent by mass. 

Max 


18 

, 25 


25 


18 
25 


18 
25 


— 


-' 


AppendU B 



( PCD U ) 



Printed di Dee Kay Pnnlers New Dtlfii 



AMENDMENT NO. 2 FEBRUARY 2001 

TO 

rS 5382 : 1985 SPECIFICATION FOR RUBBER 

SEALING RINGS FOR GAS MAINS, WATER MAINS AND 

SEWERS 

(First Revision) 

{Page 4, clause 1.2 ) — Delete. 

( PCD 13 ) 



Printed at Dee Kay Printers, Nei* Delhi 



AMENDMENT NO. 3 MAY 2002 

TO 

IS 5382 : 1985 SPECIFICATION FOR RUBBER 

SEALING RINGS FOR GAS MAINS, WATER MAINS AND 

SEWERS 

( First Revision ) 

{Page 6, dame 3.6 ) — Insert the folowing Mole at the end of the clause 

NOTE — Dimensional rtqmremenli of rubber gaskets Tor mechanicjl jtjinls and push-on 
joints for use witii cast iron pipes and fittings for carrying water, ga^ and se\vage jre given in 
IS 12820 1989 ' 



(PCD 13) 
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Indian Standard 

SPECIFICATION FOR 

RUBBER SEALING RINGS FOR 

GAS MAINS, WATER MAINS AND SEWERS 

(First Revision) 

0. FOREWORD 

0,1 This lodian Standard ( First Revision ) was adopted by the Indiaa 
Standards Institution on 11 November 1985, after the draft finalized by 
the Rubber Products Sectional Committee had been approved by the 
Petroleum, Coal and Related Products Division Council. 

0.2 The vulcanized rubber sealing rings covered by this standard arc 
used, generally. In jointing all kinds of drainage pipe-work like sewers, 
sewage pumping mains, soil and waste ventilating rain-water pipes and 
water mains where the pipes are of concrete, vitrified clay, cast iron, 
steely plastics, pitch fibre or asbestos cement. 

0.3 In the first version of the standard published in 1969 sealing rings 
were classified into 2 types broadly — Type 1 depending on the nature 
of the rubt>cr { natural or synthetic or both ) and not resistant to 
oil or solvent; and Type 2 of synthetic rubber and resistant to oil or 
solvent. Under each type, 5 sub-types in Type 1 and 4 sub-typei in 
Type 2 were included based on differences in physico-chemical require- 
ments. In this revision, 6 types of rings have been recognized based on 
nommal hardness values. Additional requirements of ageing, cold 
resistance and splice strength have been included. In addition stress 
relaxation in compression after 7 and 90 days has also been included* 

0,3.1 Measurement of hardness, tensile strength and elongation at 
break and volume change prescribed for Type 2 rings after oil immer-^ 
sion at ICWC for 72 hours, in the original standard, has been deleted. 
However, minimum requirements for tensile strength and elongation at 
break have been specified for all 6 types depending on the polymer used 
for the manufacture of rings. 

All other changes considered necessary to make the specification 
performance oriented have also been included. 
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0.4 Recommendations regarding storage conditions after receipt from 
ihe manufacturer are given in Appendix A. 

0.5 In the preparation of this standard, considerable assistance has 
been derived from ISO 4633 - 1983 "Rubber seal — Joint nng for water 
supply, drainage and sewerage pipelines — Specification for matenar 

0,6 For the puiposc of deciding whether a particular requirement of 
this standard is complied with, the fin U value, observed oi calcuLited, 
cxpressmg the lesult of a test or analysis, shall be rounded oifm 
accordance with IS " 2-1960*. The number of signilicant places retained 
in the rounded off value should be the same as that ol the specified value 
in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements for materials used for 
vulcanized solid rubber sealing rings for water supply and drainage 
systems, drain pipes, sewers and rainwater pipes, all at ambient tempe- 
rature including gas connections It covers joint rings for all pipeline 
materials including iron, steeK stonewares, asbestos-cement, concrete, 
pitch fibre, plastics and glass reinforced plastics. 

1*2 This standard does not cover dimensional and joint design require- 
ments. 

2. TYPES 

2.1 This standard covers six types of pipe joint rings, namely, 1 to 6, 
These correspond to the respective noramal hardocss of 40, 50, 60, 70, 
80 and 88 IRHD. 

2.2 Sealing rings having two different types of rubber are permitted. 
Typical section of the ring is shown in Fjg. 1 for goidmnce only. 

3. REQUIREMENTS 

3.1 Material — The rubber shall be free from extractable substinces 
which impart taste, odour or toxicity to water. 

3.2 If the pipe is to convey drinking water, substances, capable of 
affecting the organoleptic properties of the water, or toxic materials, 
such as compounds of mercury, antimony, manganese, lead oi copper 
shall not be included in the composition of rings. 



*RuIcs for rounding off numerical values ( revised >. 



IS : 5382 - 1985 

Note — Positive list of rubber ingredients and test method for proving non- 
toxicity of rubber arc under preparatron. TjII such time, Jt shaJ/ be the 
responsibility of the manufacturer to declare the safety of ihe rubber and rubber 
ingredients from toxicological as well as odour and t,ibte co l^JderaMons 

3.3 Fioisb — The rings shall be homogeneuus, ^reQ from porosity, grit, 
excessive blooms, blisters or other VESible surface imperfeLtions The 
fin or flash shall be reduced as much .is possible rnd in any case the 
thickness of it shail not exceed 4 mm a^d the width 8 mm. 




All dimensions in milhmetres. 

Fig. 1 SfiCTioN OF Rubber Gasket for Tyton Joints 



3*4 Stretch Test — Stretch gaskets till the circumference is increased by 
50 percent, then visually inspect for the following. 

3.4.1 Gaskets shall be made of a properly vulcanized virgin rubber 

compound contaiamg no scrap oc reclaim. 
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3.4.2 The surface of the gasket shall be smooth, free from pitting 
cracks, blisters, air marks, and any other imperfection that may affect 
its behaviour in servjce. The body of the gasket shall be free from 
porosity and air pockets. 

3.5 Unless otherwise specified, the materials shall be black. 

3p6 Dimensions and Tolerances — All the dimensions and tolerances 
shall be as agreed to between the purchaser and the manufacturer. 

3.7 Physical Reqairements 

3.7.1 Hardness — Hardness when determined in accordance with 
*Microtest' method described in IS ; 3400 ( Part 2 ) - 1980* shall comply 
With the requirements given in Table i. For the same nng, hardness 
values shall be in a maxjmum range of 4 IRHD. 

3.7.2 Tensile Strength and Elongation at Break — When determined 
by the method described in IS : 3400 ( Part 1 ) - 1977t, using Type 2 
dumb-bell shaped test pieces, the tensile strength and elongation at 
break shall comply with the requirements given in Table 2. The mini- 
mum Values vary according to the polymer used. 

3.7.3 Compression Set — When determined by the method described 
in IS : 3400 ( Part 10 )-1977t using the small test piece, the compres- 
sion set shall comply with the requirements given in Table 1. 

3.7.4 Accelerated Ageing in Air — When test pieces as described for 
the hardness test and the stress^strain test in 3.7,1 and 3.7.2 are tested 
after ageing in ajr at 70**C for 7 days, by the oven method described 
in IS : 3400 ( Part 4 )-1978§, the changes in hardness, tensile strength 
and elongation at break after ageing shall comply with the require- 
ments given in Table 1. 

3.7.5 Water Immersion — When determmed according to the method 
given in IS : 3400 ( Part 6 )-1983i| after 7 days immersion in neutral 
water pH 7 at 70^C, the change in volume shall comply with the require- 
ments given m Table 1. 



^Methods of test for vulcanized rubber Fart 2 Hardness 

fMethods of test for vulcanized rubber Part 1 Tensile stress-strain properties 
( first revision ). 

tMethods of test for vulcanized rubber: Part 10 Compression set at constant 
straiQ {, first revision ). 

§Meihods of test for vulcanized rubber. Part 4 Accelerated ageing (yfr^/ revision ), 

UMethods of test for vulcanized rubber; Part 6 Resistance to liquids. 
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3Jj6 Cold Resistance — When cooled in a chamber described in 
Appendix B, the increase in hardness, measured after 7 days at ^lO^'C, 
from the initial hardness, shall comply with the requirements given in 
Table 1. 

3.1.7 Stress Relaxation in Compression --When determined as describe 
ed in Appendix B, the stress relaxation in compression shall comply 
With the requirements of Table 1. 

Note — The measurement after 90 days at 27*0 is only required for material 
'type approval'. 

3.7-7,l This test shall be earned out eilher on the ring itself or on 
a piece 200 "mm in length and including the splice which shall have a 
length of 100 mm each side of the splice- Two reference marks shall be 
made equidistant from the splice and 50 mm apart. These shall be 
extended at a rate of 8 3 rt 0*8 mm/s to the elongation specified 
in Table I. The splice shall be held at this extension for 1 minute 
and examined under tension There shall be no visible alternation in 
the splice area. 

3.7.8 Water Absorption — Sealing rings shall not absorb more than 
10 percent ( m/m ) of water when tested according to the method prescri- 
bed in Appendix C. 

3.8 Optional Requirement 

3.8,1 Low Temperature Applications — The rubber sealing rings shall 
rot show signs of bnttleness at low temperature in addition to the 
lequircments prescribed in 3.1 to 3.7.8. The temperature, time of 
exposure to such temperatures and the method of test shall be as agreed 
lo between the pui chaser and the suppher. 

4. MARKING 

4.1 Each sealmg ring or packing or both shall be marked indelibly with: 

a) The manufacturer's name or trade-mark, if any; 

b) The month and year of manufdcture; and 

c) The type followed by a word, such as 'Gas* or *Water' or 
*Sewers' depending on the application for which they are 
intended. 
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4,1.1 Each sealing ring or packing or both may also be marked with 
the Standard Mark. 

Note — The use of the S' and ard Mark is gov*rt\ed by the pcovisiorts of the 
Bureau of Indian Standards Act 1986 and ihe Rules and Regulations made 
thereunder The Standard Mark on products covered by an Indian Sianddrd 
conveys the assurance that they have been produced to comply with the require- 
ments of that standard under a well-defined sysi;m of inspection, testing 
and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are aiso contintiously checked by BIS for 
conformity to that standard as a further safeguard Oetails of conditions under 
which a licence for the use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the Bureau of Indian 
Standards, 

5. PACKING 

5.1 The material shall be packed as agreed to between the purchaser 
and the supplier so as to protect them from undue exposure to light and 
heat and mechanical damages during transit and storage. 

6, SAMPLING 

6-1 Scale of Sampling and Criteria for Conformity — For the purpose of 
ascertaining conformitv to (hiS standard the scdU o^^ sampling and 
criteria for conformity shall be as prescribed in Appendix D. 

7. TIME LAPSE BETWEEN RECEIPT OF MATERIAL AND 
TESTING 

7.1 For all the test purposes, the minimum time between vulcanization 
and testtng shall be 16 h. 

7.1.1 For product tests, whenever possible, the time between vulcani- 
zation and testing should not exceed 4 months. In other cases, tests 
shall be made withm 2 months from the date of receipt of the product 
by the customer- 

8, TEST PIECE 

8.1 Wherever possible, for ell tests, test pieces shall be cut from the 
finished article. Where this is not possible, the manufacturer shall 
provide tesi slabs from the same batch of rubber and vulcanized to 
the same degree and m the same manner as that of the rubber from 
which the sealing rings have been manufactured. 

8-1.1 Wherever U is not possible to cut standard test piece from the 
rings, for determination of tensile strength and elongation at break, test 
piece as shown in Fig. 2 shall be used with the rate of traverse of mov- 
ing grip as 15 cm/min. 

n 
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8.1.2 Wherever it is not possible to cut test pieces of standard sizes 
from the ring, the test for compression set shall be made with smaller 
test pieces but not less than 9 mm diameter keeping the ratio between 
diameter and height approximately 2:1. 



30 MIN 



■xHrillU- 



2-2t.2R 




e-Oi-s 



All dimcQs'ioDs ID millimetres. 
Fig. 2 Dumb- Bell Test Piece 



APPENDIX A 

( Cfause 0.4 ) 

RECOMMENDATIONS REGARDING STORAGE CONDITIONS 

AFTER RECEIPT 

A-1. To maintain the rings in optimum condition they should be stored 
m a cool and dark place. The storage temperature should be below 
25*'C and preferably below 15°C. At temperatures exceeding 25'*C, 
certain forms of deterioration may be accelerated sufficiently to affect the 
ultimate service life, 

A-1.1 The effects of low temperature are not permanently deleterious to 
vulcanized rubber articles, but the articles may become stiffer if stored 
at low temperatures and care should be taken to avoid distorting them 
during handling at that temperature When articles are taken from low 
temperature storage for immediate use, their temperatuie should be 
raised to approxmiateJy 30°C throughout before they are put into service. 
If there is any doubt as to the condition of rings, they should be rete&ted 
before being placed into service. 
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APPENDIX B 

(aauses3.7.6and3J.7) 

DETERMINATION OF STRESS RELAXATION 
IN COMPRESSION 

B-l. COLD CHAMBER 

B-1,1 Capable of being maintained with ±VC of the specified tempe- 
rature and using a gaseous heal-transfer medium 

As all final handling and measurements are to be made within the 
cold chamber, it shall be possible to perform these operjtjons while the 
test piece temperature remains within the permissible variations This 
may be done by providing suitable equipment v^hich permits manipula- 
tion of materials withm the chamber from the outside ( for example, by 
means of handholes and gloves through the door or walloj the c bmet ) 

B-2. COMPRESSION DEVICE 

B-2.1 Consisting of two parallel flat, highly polished stainless steel plates, 
between the faces of which the test piece:> are compressed 

The finish of the surface of the compression plates shall be not 
worse than 2 ^m arithmetical means deviation from the meanline of 
the profile. The plates shall be sufficiently rigid to withstand the stress 
without bending* and of sufficient size to ensure that the whole of the 
compressed test piece is within the area of the plate. 

The compression device shall be connected with suitable equipment 
for compressing the test piece to the spec fied compression within 30s. 
It shall be capable of setting and maintaining the compression during 
the whole duration of test and shall be such that it can be kept in an 
oven at the Specified test temperature. Care shall be taken to ensure 
that there is no loss of heat from the test piece, for example, by conduc- 
tion through metal parts which are connected wuh the outside ot^ the 
oven. 

B-2.2 Counterforce measuring device, capable of measuring compres- 
sion forces in the desired range with an accuracy of ±\ percent. The 
device may be such as to contain the test pieces during the whole dura- 
tion of the test in which case continuous measurements are possible. 
Alternatively, a testing machine may be used m which the counterforce 
is measured after prescribed time-iniervals on test pieces, compressed 
in a suitable jig, by applying a slight mcrease m the compression of the 
test piece. This additional compression shall be as small as possible and 
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in no case more than a force of IN for balance-type machines and no 
more than 0*05 mm for stress-strain type machines, applied without over- 
shoot and in a time oot greater than 30s after commencing the additional 
compression. 

B-2,3 Oven, provided with temperature control to maintain the specified 
temperature within the prescribed tolerances. Satisfactory circulation 
of the air shall be mamtained by means of a fan. 

B-2.4 Procedure 

B-2.4.1 Carefully clean the operating surfaces of the compression 
device. The test piece surface shall be free from mould release agent or 
dusting powder. When a lubricant is applied, it shall consist of a thin 
coating of a lubricant having substantially no action on the rubber. 

B-2.4.2 Preheat tl e compression device to the test temperature- 

B-2.4.3 Preheat the test piece to the test temperature. A preheating 
period of 30 mm is recommended. 

B-2.4.4 Compress the preheated test piece by (25 ± 2 ) percent in the 
compression device (3,1) ai the test temperatuie; use a compression of 
15 d- 2 percent if a compression of 25 percent cannot be obtained Apply 
the compression withm 30s When reached, the final compression shall 
be fixed aod maintained during the entire test period. 

B-2.4.5 30 _[ Q min after applying the compression, measure the 

counterforcc with an accuracy of ±1 percent, still at the test 
temperature. 

B-2.5 Calculation 

B-2.5.1 Calculate the compression stress relaxation. 

F — F 
Compression stress relaxation = —"—p—^ x 100 

where 

fo = luitial counterforcc measured 30 mm after compression of 
the test piece; and 

F^ = counterforcc measured after the specified duration of test. 

The median value of the lesults for the test pieces shall be calculated. 
The individual values for the test pieces shall agree within 10 peiccnt of 
the median value. If they do not, the test shall be repeated using thiee 
further test pieces and the median value of the combined test results 
shall be calculated and quoted. 
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To calculate median value, the test results may be arranged in order 
of magnitude and numbered 1 to /t. The median is then taken as the 

— 2 — th value if n is odd. If n is even it is the arithmetic mean 
of-ylh and \ — ^)th value by convention. 



APPENDIX C 

( Clause 3 7 8) 

WATER ABSORPTION TEST 
C-1- PROCEDURE 

C-1,1 From the finished ring, cut a piece of about 3 g. Weigh it accu- 
rately. Put in 150 ml of distilled water. Boil under reflux ^vilh air 
condenser for 168 hours. Remove the piece and weigh again after 
surface water layer is dried up. 

C-2. CALCULATION 

C-2.1 Calculate the water absorption as follows: 

Water absorption, percent by mass = — ^-77 ^ x 100 

where 

Ml = original mass in g of the test piece before immersion in water, 
and 

M2 = mass in g of the test piece after immersion in water. 



APPENDIX D 

( Clause 6.1 ) 

SAMPLING AND CRITERIA FOR CONFORMITY 

D-L SCALE OF SAMPLING 

D-Ll Lot — In a cosignmenl all the sealing nogs of the same type, 
dimens[on« design and manufactured from the same type of rubber under 
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essentially similar conditions of production shall be grouped together to 
constitute a lot 

D-1.2 Samples shall be selected and tested from each lot separately for 
asccitaining its conforraity or otherwise to the requirements of this 

spccjfication, 

D*1.3 The number of sealing rings to be selected at random from a lot 
for different lesis shall depend upon the size of the lot and shall be in 
accordance with col 1 and 2 of Table 3. 

TABLE 3 SCALE OF SAMPLING AND PERMISSIBLE NUMBER OF 

OEFECTIVES 

No. OF Sealing For Dimensions No. of Tests No, of Tests 

Rings in the Lot and Finishing Defects for Each Charac- for Each 

( see 3.3 and 3,4 ) TERtsTic, for Characteristic, 

^ A ^ Hardness, Tensile for Ageing 

Sample Sizt Permissible Strength, Elonga- and Water 

No- of r^ON Compression Immersion Tests 

Defectives Set, Water (Tables 1 and 2) 
Absorption and 
Stretch Tests 

Cn (2) {3) (4) (5) 



Up to 100 


5 


101 io 150 


8 


151 to 300 


n 


301 to 500 


20 


501 tnl 000 


32 


1 001 and above 


50 



oJ 



3 1 



1 5 2 

2 8 3 



D-1.3.1 The rings to be selected from the lot shall be chosen at 
random. In order to ensure the randomness of selection, random 
number tables shall be followed. In case random number tables are not 
available, the rings may be selected from the lot in the following manner: 

StdUing from any ring in the lot, the rings shall be counted as 
1,2, , r and so on tn one order, where r is the integral part of 
/V/n ( A^ and n being the lot size and sample size respectively ). 
Every rth ni.g thus counted shall be withdrawn to constitute the 
sample. 

D-1.3-2 If the rings are packed in bundles, at least 10 percent of the 

bundles shall be opened and the required number of rings shall be selected 
bv t.iking approJiimJtely equal number of rings at random from each 
of the bundle. 
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D-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

D-2.1 All the sealing rings selected according to D-1.3 shall be examined 
for dimensions and finishing defects. Any ring failing in one or more of 
these characteristics shall be considered as defective If the number of 
defectives found in the sample is fess than or equal to the corresponding 
permissible number given in col 3 of Table 3, the lot shall be declared 
as conforming to these requirements, otherwise not. 

D-2. 1-1 In the case of those lots which have been found unsatisfactory 
according to D-2.1 all the sealing rings may depending upon the agree- 
ment between the purchaser and the supplier, be inspected for these 
chaiactenstics and the defective ones removed. 

D-2. 2 The lot having been found satisfactory for workmanship and 
diu ensions according to D'2^1 shall then be examined for hardness, 
tensile strength, elongation strength, swelling, water absorption and 
compression characteristics. The number of tests to be conducted for 
each of these characteristics is given in col 4 of Table 3, For this pur- 
pose, required number of rings shall be selected at random from those 
aire <ty selected under D-1.3 and if necessary, from the lot- For each of 
the characteristics the various tests shall be conducted on independent 
test pieces. The lot shall be decl ired as satisfactory if the median value 
of the test results of compre>Mon characteristic satisfies the lelevant 
requiiemcnts and for the remaining characteristics none of tests fails. 

D-2.3 The lot which has been found satisfactory according to D-2.2 
shall then be subjected to relevant ageing and oil immersion tests. The 
number of independent tests to be conducted for ejch of the characteri- 
stics is given in col 5 of Table 3. For this purpose, required number 
of rings shall be selected from those which have been tested and found 
satisfactory under D-2,2. The lot shall be declared satisfactory with 
respect to ageing characteristic if none of the tests faiN. 
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( Continued from page 2 ) 
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